ABSTRACT Mild abnormalities of peripheral lung function can be detected by simple methods, but it remains difficult to determine when these changes are the result of emphysema rather than disease of the airways. We 
In recent years several new methods have been developed for detecting mild abnormalities of peripheral lung function in epidemiological surveys. Such abnormalities may be caused by smoking-related disease of the peripheral airways, by emphysema, or by asthma-conditions which have different responses to treatment and different prognoses. But it remains difficult to diagnose emphysema by simple tests. The best indicators of emphysema are thought to be the static pressurevolume (PV) curve of the lung and the single breath carbon monoxide transfer (TLCO) .' Neither test is truly specific for emphysema as changes in the PV curve can occur in asthma2 and TLCO iS slightly reduced in young smokers3 at an age when anatomical emphysema is extremely rare. 4 6 But 29 probably the most severe abnormalities in both tests occur when there is severe emphysema. Recently von Nieding et a10 have claimed that by comparing the washout after equilibration of two poorly soluble gases of different molecular mass, helium (He) and sulphur hexafluoride (SF¢), they can distinguish between parallel inhomogeneities in ventilatory efficiency caused by airway obstruction and serial inhomogeneities caused by incomplete gas diffusion. Incomplete gas diffusion will delay washout of a gas of large mass (SF6) relatively more than that of a gas of low mass (He) so the cumulative expired volume at which endtidal He becomes less than end-tidal SF6 ("crossover volume"), which is small in normal subjects, becomes larger if there is serial inhomogeneity. The six men with asthma were all attending the asthma clinic at this hospital and had been (table 2) In general, airway function in group E was similar to that in group A after bronchodilator treatment, although the FEV,/VC ratio was lower in group observed to show considerable variation in spirometry. None was a current smoker. Chest radiographs showed large volume lungs in three subjects.
To establish normal values for He-SF6 washout we studied 23 subjects (five smokers of 10 or less cigarettes/day, 13 (table 2) There were highly significant differences between the two groups in TLCO and TLCO/VA. Two of the subjects in group E were selected because they had a reduced TLCO/VA but there was complete separation between the two groups, with individual values in group A ranging from 93-125% of predicted and in group E from 34-83% of predicted.
LUNG DISTENSIBILITY (figs 1 and 2)
The PV curves of five of the six group E subjects were displaced to larger volumes and lower values of Pst(l) compared with the curves in group A.
There were highly significant differences in all the indices derived from these curves ( 
Discussion
The main purpose of our study was to compare He-SF6 washout with established methods for distinguishing between patients with intrinsic airway disease and with emphysema. Unfortunately differ- (fig lb) , but even in this man values of chord compliance and k were abnormal and TLCO/VA was only 77% of the predicted value. It is more difficult to define whether the group E men also had intrinsic narrowing of the airways. Five of the six men had chronic cough and expectoration but this reflects mucus production in large airways, whereas intrinsic airway disease leading to airflow obstruction is located in bronchi of less than 2-3 mm diameter. 23 Tests of peripheral lung function such as the single breath N2 test, frequency dependence of compliance, Vmax25, and closing volume may be affected both by loss of lung recoil and by disease of the small airways. However the relation betwen Vmax and Pst(l) fell in the normal range in group E (fig 3b) , indicating that the reductions in Vmax could be explained solely by changes in the PV curve. In the group A subjects carbon monoxide transfer was normal and indices of lung distensibility were only slightly abnormal so it seems reasonable to attribute almost all the reduction in airway function to intrinsic airway disease. By conventional clinical, radiological, and func- 
